(19)B*H#WJ? (JP) (12) ^ H # I^F ^ $^ (A) (ll)WHFffl«^H«# 

#W¥7-30861 

(43)&MB ^J* 7 #(1995) 1J331B 

(sDintcL 6 mm** ff^mmmn f i ^mm^mm 

H0 4N 7/01 G 6942-5C 

7/24 

H 0 4 N 7/ 13 Z 









9!$fl<Z)ftlO OL 


C£ 19 JO 




#K¥5- 172925 


(7D m 


BA 


000000295 
















C22)tUBB 


¥^5¥(1993) 7H13B 






3lDSC«BEC*yniTB7S 


■12-^ 






(72)38? 


S# 














m^;ffijSK*/^lTB7S 




















(72) m 


l# 














*3c*§k«/hitb7* 


■12^ WtSEt 


















(74) ft* 


1A 





(54) [3Mi<©«Ss] i*ft@*HEa£«. RiM3^rt#£«&ttiltittL£aBE&£« 



(57) [£»] 

-SAx. £ B tLlt.fi < T 2>. 

mm vummHs i , S2it mm is, 1 6 1 

HfeflMff^s 5*»«sns. icfc, Mf^si, S2 
e, **«#i§i«h stitu&sns. c®fl*s(*iir» 

1811 BMSS^Sl, S 2©^#-fif£^mU £©S 

ei*jjfife«e*s 5H msy-owi 9t#»an, 



11 



SI 



13 
14 



17 



18 



12 

S2(i — 



S5 



19 

L_ 



20 



Co) 



— 37 



SB 



■H^ — 1 
16 



—515— 



(2) 

1 

[«*?hi] «««^©i«?ro«#ifa©3efl«iftffi 

-r 3 t saurr * <t *> nt ^ * e t s 
watt-SB** i e«oKft«mftSB. 

t & * f&w^w*©^^ t z<Dmm<Dmm\z 
MSrtmM*«^*£^*&»©ifc*«#©i$ra»2f 40 

|fii©£$HiSttBU E©£#«fc*^T, fl&Ertff 

M*««3&ifiT-rs«fc3fc. flraai*j#iftB«#©awM* 
•«^©^iiiMMfcS*iB«wr»-r-B«fc5fc*fiEanTn 50 
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2 

sctKiD. ffiert»^fi*©$ra*««sro«« 
fcwfp-r * «fc o fc«us*nTv»* 2: i4#ftt§«* 

[»**7] «rEft»8fe*«^*feirr*fc«)©ift«i 

C t fcttBfT Stt&H 6 BE*©9felS!«^l*I#igB. 
H*#B8] WErt#iMfc«^*SyS-t*&«>©«ft« 

«j« 6 iEtt©ift#flren&ttit. 

©w*©«aK*m-r*»an*©i!Mitf8^fen^fctH 

* t wE«aif*©ift*«*©¥^fi* *¥i^B 

c©^*j|[a^a©iiEaa*tMiB»8i¥SbJ»5m* 
*nsws«»*hRH*©ift»«#*mia«wfi#*« 

Kfffi»[W»JRH*©!Mfce#©3SfHHS, firBBl*l#l!*« 
[Ift&S 10] 7 AHaHfcaySfcSfe© 7 — ;i/ H 

^fc^ft-r«?«ab*aaaft«Bc*wT, 

«fnBJH&**M#©:7k-AW©g#ffi£&aju 2i© 
£#«icS^t» fflEIB2fc£««4»©gNAF£«&fM 
Wrs&»©MW«^ftfej«T«*»«^j«^ai:. 

^©«iJ«#^*j*#Rfc<±: D *j*snJtftMIM#fca^ 

©^ffi*#ft*?teT-T5 «t 5 fc, C©JBJtofeSEflf^©S 

«tc<fcrh HrrfB^aL^a#^^^T-Sfc©TS>o 
T, ^ft<tfc, — ^©^^-^H©!**©^©** 

[»HJ©#SBfti£B^] 
[0 0 0 1] 

[mm±mm»m zommt, m*-u. c i 
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(3) 

3 

[0 0 0 2] 

[ 0 0 0 3] L^U rco^flglH — /JnSI 
[0 0 0 4] ^tl^r^lT^^^iC^, fHftS^X 

t^str * & » L-*at«jaai««je« i & * . 

[0 0 0 5] ffcto^ ?Vtf«sS^X?A7?B, ^1/ 
tfya>^^LT, HKlC, C I F^^JB£tlT ^? 

[0 0 0 6] ilZlT?* C I F^SC<©8ft««-^tt, «2 8 
8M«, «3 6 0H*. g*7WAM»*3 0 H z 00 

ft-^4, *4 8oh*, «7 2oh** yu—&Mnak 

3 0Hz, yj— ;PF«8a&6 OHzCDfUSL**^ 
[0 0 0 7] L&**^T* C I F*5£<Dg&«tfg^t£NT 519 

itt L^Sf^- te*a*T s £ a5 ©^a L j£fi**81B*t& 
[0 0 0 8] CIF*iO|ftMf©«t5 

n*ftti/m (a) , (b) cD^ft 

[0 0 0 9] (A) y]y-h,nWL^<D^^mmT^ 40 

m 

(b) 2^ot^my 4 jv^^m^^m 
srf. z.(D2-D<D^m (a) , (b) fc^TBMrr 

£?\ (A) 

[0 0 10] 21<Z)*ffitt, 21S*L/JH**a«^<D7W 

[0 0 11] Lf:^oT, £0;#ft£S?Jrr5&«>fc: 50 



7 - 3 0 8 6 1 

4 

[0 0 12] ^nt*. Tl/tya >KSvX7\M;:£;^ 

^3>pf«*«X^A>H^yi?> *-Att IS598 - 
599H, 1990^j (JKT, r^ffij t^5o ) lc!B«S 

[0 0 13] MJ*:i6*«^0!)7V'-A«Sft&*«-r5 
©^WtC#ffib^^^l/-A (JEDa^7l/-A 

[0 0 14] 21CD^lx-AlBrt#a«*flJffl"rS*fti 
[0 0 15] ®^ftff£^3*& 

[0 0 16] £t\ <3)a>;5rft&BMrrSo 0211 £<d 
-AHif[*)W6 0 H z ®)SM*M*71/-iH»!l: 

R*t 5 0 h z (DM'A^mmz^mr^m^^mt l 

[0 0 17] 3ESIS9C9^W-A^6, J6J#l*l#fc:<k^ 

F^#^7 I/-AH ^^fjco^l^— ACD5^, F^jf 71^— 

TffDm^n^o WAii H2fc:fc^T* 71/-AN 
o. 3£ffDtii'r*'&fck. IC7WANO. 3(4, & 
*HU©71^ — A©5%(7)W^-K7l^— ANo. 3 fc^k 

[0 0 18] EtTeDRirai* *!M(roD:7l'-A 

!7V— A£tS:7W-A, ^ECfig-T^y V—b&fe.yV 
-AtV^o ±IBC7)^JT^ a^fffCOXl— ANo, 3 
^tt^I^-A, 71/-ANO. 4j5l7l/-At^c 
[0 0 19] M7 tft7 ?» ftjf 7 

^e^<h^^l/-AO^fd^^f^PpW^^(OS^ 

y]y-Mst^yU-A(Dmcommm&^^m : nfcrt^ 

a^«ici:bT, n/ (m+n) *#it-&to*Stl, « 
^l^-AC[)#S*Olft«l«*fctt, m/ (m+n) 

[0 0 2 0] i:fEC7>#m4, ft#7WANo. 3*^ 
i71/-ANo. 3ift71/-ANo. 4<Dm(Dmmf§ 
:6££4 : 6tC^LTl'^0D^ fff^p— ANo. 3 



—517— 



©&JB*©lMMf^te«, S#fl5*6/ (4 + 6) f>m 

fctt, fi*-«^4/ (4 + 6) 3iW»»-&fc#6tl«. 
[0 0 2 1] croi^fC, M^lft£#^-&*>ii:P.n& 

tfB©(Mt^£K:jeb&*>tt&ftS. cnKJ:0, Wff 
7P-A©l&#i^W#£tVg>o 
[0 0 2 2] K±*«. «&^rt#£fflt<>S?jjS(X)T&£. 

©7jj£©©ICJI£:^Tia"r&£„ ^co^2fe, 7 

5 0 H z <OJBJfc**e#fc*S|-r*«^*^* t 
[0 0 2 3] CW*fe©fc*ViTtt» &B*^i: 

\z. my v—j±<Dmz&ttz>ik&L<Dm^ 

[0 0 2 4] Sfcfc, #71"— Z»©8MMI#tt, 

■zti%m.£j7ft\zm®isnz. ;r©*-&, my u-j»<d 20 

Vkmm^\Z. (n/m+n) V/*t*fi»£n, 
AdWjMt^ra:, - (m/m+n) VTEfre&Sft-S. 
[0 0 2 5] ^O^a^TT-St, fffOi7l/- 

[0 0 2 6] K_h#*. E!i^aiE(CJ;D, 
<D, ©«Jfc*rr*fc» QCDTj&Ttt, 

t, ««&3&j&L,&5Fii«?s:»* (v^-+^x) ^mn 30 
©-HA!0t*i;sw$5. untcMu ©©7j?* 

[0 0 2 7] «_k#t, (A) ©;tr«!©«9iT?a5. & 

t, (b) ©*j*aiiwr«. 

[0 0 2 8] il©7?j£«:, 2^©2iiC7cSM7^;i/^a 

ffioT. !lS#LJH**SEflt^6, its, mmhM& 

mntD^WLy^-ju^o^kmrnntm^y^-jv^om. 40 

[0 0 2 9] H4tt. E©;2^«fl3V>fcJ||jBLj£S*SI 

B, C I F^©lft#fi^£NTSC7j^©?fc#©^fc 

[0 0 3 0] at;*HT, 1 C I F7J 

iS©lfc*H&*», Tfcfr-fe, 7V'-AMSt3 0Hz©C 

suit mi y-<-)VYm<^2 s A7\Mmy^)v^^ 2 

t^2 7^-;i^Fffl©2^SP B E ]7^Jl-^5 3(C«$&S 50 



#M¥ 7-3 0 8 6 1 

[0 0 3 1] 2 #C7ca»M7>f ^ 5 2 «, ATJft^S 1 
lC^lz-At^lT, ^©71/- A©#B*©I!*# 
ft*©****. »tt L^SE©**© 1 7 F © A# 3 

SI 7-f-;l'HOftB$OWIif ©fit t&SJ; 

D, I17-f-;i/H©Stti^S 1 2 4tt)7Jt§. 

[0032] mmz. 2&j£g.my -ov? b zu, a+j 

m*}S 1 1 ©#71-— ACMt-T, ^©71/-Affl#i 
©*£3T> i 2 7 F ©SHi©*«f ^Ofi« 
fcfc«fcD, *2 7-t-JH«0|*f«^S13*ttlAt 

So 

[0 0 3 3] 2t3©^ft^-S 1 2, S13I1 

ai*af 5 4, 5 5*»&HwL'ftv>jHEEBm:#ii&a 

[0 0 3 4] 

2 5fe5^IB7w;^*fflVJ**ffi (B) *t»S. 
[0 0 3 5] (A) ©7jj*&*^T*fcise){C«, 71/- 

■f * ft » (C fit, ifcC7V-AS^D tH-r&sa** 3. 

[0 0 3 6] ®©7jtetc«> uMfc©»<afcSHz, v^- 

^^x^^ra-ft^A^u^^^s-s^ ©©73 

-So 

[0 0 3 7] L#>Lfc7&*S> ©©7j»££: (B) (D-fimz 
Kt, *©J;-5a:WI8*»*tjft. 
[0 0 3 8] "TS:*>^, ®©7j?£tC<±:r3 TF*3#7 1/ — A 

V<D&ti'Mmz£-DT±%<iE£iZtlZ>. t>U Soft 

^zm&tz. m%'<pb)\>'V%:JEmzmm?Zi&wifi%> 

[0 0 3 9] L^U UlSlStcli. Kr^^:^ hJl/V*T^ 
TiE«(;*ffit-^rtttiiL.V5 0 Uft*»oT, ©©7j& 
Ttt. ^^-^^X^ffe*|J©-a^©5S*SrKif:-t?^ 
rti¥7^-A©lR^ffi^«!^«)ir^n^i:^ 
3IBH&i**ffcfc£C*. b39>"6»» C©7jS©*^-, ^© 
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(5) 

7 

[0 0 4 0] £&, (B) o TEMPOS* 

[0 0 4 1] dwSSWBu _hflB*1»CMMT^<^^n 
*«^©»#«fcl!)in*>tfJtt©ili;fcftfg < z his. < . 

j» * - x ■*>*»©=»£&« a scfc & < -r s n t c 
* & vm&mgmH&mm vm^nn \z&m? § *<& \z 

[0 0 4 2] £fc, Z\(D5mtt. rt#7I/-ASf^Dtil 

[0 0 4 3] SSlC, ^©fgBJlte, 2^C7cSM7-f;^ 3? 

t*s-e**?iiiBb*3aEsyBB*s«-rs z. t &m 3 © 

[0 0 44] 

[i6***rai-r*&«>©^gH ±ia»i©BWft»fc-r 
M^^^at, c©iwii«^4j^afc«tD*j**n a> 

©SM»*«!StC-praJ:5fc, C©&W*m*©£niM* 

[0 0 4 5] 

*riE#artttHsn««»iia«**<a:«. zinc:.* 

[0 0 4 6] Lfe^T, Ji£(ft1MHt£&8tff&i£?? 40 

ftff ®a \z x ~> Trtff 7 ASfH d m-r «MM3#i*iff 

^mcjco, ^©wa-w&jBiin^fi-jit* 
oi*sfi<iiia<, v-^-^x^fi*B©=m^ 

[0 0 4 7] L,#*>, SDOftttfttiU 36»««t**VsH 

<h, C"prs.fc3fc*i*PSft*©T?, »#©/jnsv»*#- 

T?f4, **©ffllWi!M»fl!*fltff-r4Ci:drT?**. nn 
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8 

[0 0 4 8] Sfc> -hgBRttm*»g&&B&* 2*tcS 
[0 0 4 9] L#*>, £fflS?fiiflltt, H5Mt3i«**^» 

if. fiT"ra«t5fcWWsna©"r. lbit©^v^# 

t?«> **©fflwH»«jE**«-r*2it35»Tj*«. en 

nz>z.ttz.<* pv-**x&n±L.rcts.<Tz>z.t&i? 

[0 0 5 0] 

[HJKM] BIT, Hffi*#fl8L-a«»&. ^©SMH©** 

[0 0 5 1] S-T, £©»ili©lfe*«#*iftS«Sf!lfli 

LT, a*«ffi^©B#Htt^[Bl©^«^ilTSfcis6© 

(JUTS. 

[0052] KT©«MT»tt, vkmtmfommu 

#7l^-A*fPDHi-rfcft©«inr»-6»&Sft*i:b 

[0 0 5 3] £©<fc-5fci!MfctI#F , ?ifgg©S& 
1 ©*JIW©«^S:*-r y'P y ^We**. 

[0054] m^mmu. mm\Hi$mmz^r, 
#7v-A©(fe#i9#*fejfr*«^i*g#«i, £©ii 
»w # » k * o T^figa n* F*3#i^#fi-^©^r^#s 

[0055] mmpmmt. mx.& mm&i 5, 1 6 

BRII^Sl, S 2 Sr. -^©fi^Sfcff-JfS 3, S4 

fcl^Vit, ffimtiaWtZ>z.iiiz&r), ^HftVkmm^s 

[0 0 5 6] «Atf. #ici^#0K 

i, S2C5«»bs«hju ci©i|ftffla*K:ai-JViT, 
*»rtffm*©siiB»«flE*iwirr-s^tfc«kD, rt# 

s 5 o^mmmmzmmfflw? & «t 5 jc^ ^ t 

[0057] $kmm ^wmmom 1 ©*js^©«ebs* 

[0 0 5 8] Hi fcfc^T, A73)^? 1 1£H 71/— 
A*S?12Cil 71/-A^tCi^Si[7l/-A0 
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(6) 

9 

S 2 fit, i; 2 -D©H*©«##HHffc*f 

JS-TSATJiTfl 1. 1 2(cA*$n5J:5(C, A7j£ 

[0 0 5 9] AJJMT 1 3, 1 4fctt, *7*|*if**fT5 

M(ffS3, S40IB, #C©,fc3K:»£3nTV> 
-5. <^£. 0 5 tr^-f J: -5 tC, A**» |}7> 

3©«fi, m/ (m+n) CiSSSn, »*fMMt*S 
4©««, n/ (m+n) t^JtSftS. 

[0060] x^f 1 1 ia*3nfei*iws i 
**«»m^s 3 t**sn-6. mmiz, AMf 1 2 

CAAStlfclMWgfS 2 fi. fUfflg 1 6 t«»Sh. 

*. #**si 5, 1 e ©tB*te#tt, univagi 7-c» 

*$tlS„ Einte«kD, |*jfl»7l'— A©lft«##, t& 

S5B, »S7^;^ 1 Qizmmznzo 

[0 0 6 1] A*ifll, 12tA*Sn&«Rti 

^si, S2ii $ s tr> fltgffldmis 1 8 izmm-zn 

«. r©#|^?RSlHlgSl 8», 20©lj* 

m^si, s 2©3unbs*whu c©s»«ts^ 

S 5 ©^P B 1*^SSOTT^)«:5?)©SIJ»M 
[0 0 6 2] M)foyj)V5> 1 9tt, #HS^itC ffift 

m^s 6 tas^x. rt#BWW9^s 5<D£mffimm& 30 
i^si, s2©ii5Ht©«&iia**#v>&2ffiT-rs 

[0063] Qmmmmzmm-znfcfawvkmmns 5 

FW7^-A©ft©FWlft«!«^S 7 tbT, ffi7J 

af2o tc#y&2n£„ C ©«#!**«# s 7B, ■?•© 
»3Ejjia©iMRfli^tbTSiffians. 40 

[0 0 6 4] J:E«UESt*V^T«, 7 l"-AH»S*i* 

w©ift*K:ft<«»*«#ffir*t, ccasm 
wmm 1 8 Tfttu^n^wi^s 1 , s 2 ©g»«w* 
a^<&s. ^mcjco, mawiBi 7*5ffl7j*ns 

l*g#lfc«#**S 5 ©SBB*Hlk««t, B*7-f 1 9 \Z 
i^TfiTSt^W. -€-©)ie*, FW^U" AWgfcfc 

c*vst, »<s^©v j ^y- j Mi*i5©=*a^^a5i 
[0065] rt«nft«m-«»s 5©am«Hft*tt, 
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10 

±#©am#«iflE*ssifffiTaii--5cta<, »<« 

# © v -v - * * x ^is$&© m±L?tft.<-tz>- 

[0 0 6 6] fciS. W#ft«fcfi^S 5©ffi|IWM»fl|©« 
»». El 6 tC^fJ; 5 fc, fflt7l'-A«)«ffl»fl[l*J 

«7 U—A©B#r B 1»teBi:-S-r?)^T$-3Tt>Slff 
LTJ;V>. cntt #(*Iif7k-Affl»tK^^ 
fctSCitit). #^Jf7V-AWT©^M»«!*© 

\£^z\zm®-t%mK.<D&T*$b±?z>rcit)-v&z>o 

[0 0 6 7] -?l3.t>%* ft#71/-AOl^mWftf*5. 
«7l^-A©«rmWfi«i:-Srr**&. t7W-Affl 

a*«*«^s3©«nifcawfesn. M7k-A»i 

*«ft«^S 4©tt(i0tCigSSn-5o U&^T, C 
[0 0 6 8] 'roi^mioTTH, £ttttl3EUgft 

»£LfcV>. L&flVaT, ZL©«^tt. 
[0 0 6 9] L*»U d©«k5fcTSt. WmB«fi*i« 

^7 A©^MWte«i-&-r^rtif y k-A t— » 

[0 0 7 0] t^T, ^©*SIWi, t*lif7k-A©Bt 
Mfl9ttfiJ»t7l'-AOeiiail9fttd:-St4*^T? 

i«T?©ffimiP«ft©a5t3*KieH-r*nH©fiTs» 

[0071] &±#*|g 1 ©*MW©:£#:e9&*lJs£-t?<& 
3. Jfcfc, e*«fs^S»gB£*i&T&«fc»#[HlBS 1 8 

ta*7-f ^ 1 9©ft#a5i«*©-«eiK«w*. 

[0 0 7 2] «^JtffUBIl 8 ©JWfc»«fiK©- 

^JSUSB^-r*. H7B, i©0i^l 8©*#:W«^©— 

W&mty'v y ym-v&Zo 

[0 0 7 3] E^©«^»Eia^l 8tt, MSgll 8 3 

t. mmmmte 1 8 4 1, %ttnn% 1 8 5 t*»s«^a 

tu fc, tttft^Sl, S2ffliM», 

L, C©^«©*fiMfit(CJt5Cfcffia*^#icft-^S 
6S> SIB#«flE©iWfP«#tLTa*-r*«fc5fc»-3 
T^S„ Z\Z\T. alt, O^a^llCSSSStXTV^o 
[0 0 7 4] -T/^to^, El 7 !C&1.>T, A73ffi^ 1 8 
1, 18 2tB, -en^n^fS^S 1, S 2J8UA7JS 

n?>. rnesft^ff-^s i, s 2 bm#^ 1 8 3 
sn. mh©^« (i i - i 2) srscmsns. 

[0 0 7 5] ^©36»* (i 1- 1 2) Ji, tt^BKl 
8 4 Kftl&iSfU ^-©*6Mffid (=| 11-12 I ) ft 
SfflSn^i. ^©«»«dtt, SmiHlgS 1 8 5 (Ctt^S 
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(7) 

11 

[0 0 7 6] ^m®ffil 8 5 0$^!! t&tt 

Tatt*fcv»5Bfrs«fc-r±5fc»je£ns. e©s 

ft£#§fcTS&#f£a> ®«7^JI/^ 1 9©#§J$£©M 

[0077] jfec, jfitS7^;^i 9©^#«*i«©— 
©— ^s^-r^n ^ i?En?*3. 

[0 0 7 8] ^©jaS^-Nl/:? 1 9 (BsSlfH-^fEft 
IUS^19 3t, flUWBttHFJI 1 9 4 t, »JS7^;1/^M 
fflU^l 9 5 ijfc&HMEStt, ^EfiKcTifc, ftttlMR 

OTS 5 ©¥*&«£*&, e©¥^«£#*©«£:£, 

[0 0 7 9] -r^fet.. IS8iC*3^T, A^S^l 9 1 

ca, Hi©ini*si 7*»6a**nsrtflHft«e#s 

-5. 

[0 0 8 0] a^j^?i 9 liaAsn&fiififtftflf 

S 5 a, ■#«4HB{g|in& 1 9 3 fc#»sn*. e©pi 

9 3ii, mwccomm^y^^mv, $ 

(0) t. ^©MWM^iH^O^tCftgTSIB*©^ 

ffftt^s 5 (d {i = i, 2, -, nj &mmz 
(o) tmmmm&fo&ykmQns 5 <d a. sub? a> 

[0 0 8 1] A^3«^l 9 2 fc«»*nfc«*jl* 

*l«#<73«»m^S 6 (0) 14, «&G1tlel% 1 9 4 C 
«»StU e©B*©ftffl*«OTS 5 (0) <h^UI$ 

[0 0 8 2] Jl^«JWifi»l 9 5 a, B*M^ 

GtitHIB&l 9 3*6M3ft« (n+1) 
fi^S5 (0) , S5 (i) ©¥*£«***. E©¥*% 
«tW»*#*B*©rtJfR*fll#S 5 (0) *© 40 

itfl^S6 (0) fc*^TWfiftiJ|t-r*ctfcJ: 

D, SiJ«M*ili*©*©F*3Jf^«©-^S 7 (0) 
[0 0 8 3] &.±&mi&7jA'# 1 9©3r#«&*J&T 

9 3 ffi9cft#gattiatt 1 9 4 1, 3ijS7^;v 
^«#ihik 1 9 5 ®^#w*ia©-«ftiiK-r*. 

[0 0 8 4] £lT, BJMHM31tlll!& 1 9 3©M»I 
Jf£©— 0t|£i£W-r ; 5. e©@g&a, ±fd©£D<, ffifflM 
*®3R©l*Jfflft«ffl-§-S 5 (0) -^©Jf JOTS© 1*1 50 



#M¥ 7-3 0 8 6 1 
jflftM^S 5 (i) SftPJfctfWr*-*. 13 9 Mj2 

nf*©a»ew«*THT»s. 

[0085] hk^t, pou mmMMmm^& 

th Pi {i = l, 2, -, n} affl52H3&-?&5. 0 

fctt, 5 ©»£«**•*-. ecu. «Ait (a) t 

t <=> te%>7*u y V SfggU Jioyn y ^ftfcte 
-5 (s t - 1) fiOEiiSlP i Sr«jaHlgfr-5<t5 

fcLfcfc©-?*^ 

[0 0 8 6] en^©Pf#P0, P i ©F*tffBfcW8^S 
5 (0) , S5 (i) SHetHIAnfcftl:, 

nmmm& 193a, w*tf. bmws#s 5 & 1 ?k 

¥**5"f >#«ft»r* I HSM[H|gf £ 1 B*#j£ 

w-a^-rs 1 wmmMm&t*mgM&&t>i£z> etc 

[0 0 8 7] JfjaBsfiP 1#E9 (a) ©±3 

fcis^ns*^. pi*m^B2ii:iHis§ 193a, ( s - 

1) fi© 1 HjUMIUKSt s X (t-1) <B©lHSliiM 

H9 (a) ©jg-a-, s = 
5 , t = 5 &©-<?, mmmmmmf& 193a, 4«© 

lH®MHISSi:2 OB©lB*iI5i0!SK«tD«|J«*n 
[0 0 8 8] SlOa, eoS&fflJB^Sit^nj/^ 

swmts5B. «.M&m-$ntc4m<DiHmmm$& 

I A (1) ~ia (4) tcj;D> MB#> l*¥;6S$K 

^jUj^sns. emcio, 5 ^-r >#©ft$j 
[0089] ^^M^y-fxDfHmmmmns 

5 a, *?UgiK£nfc4«©lHS«-M[HJS&2A (y, 
x) {y = 0, 1, -, 4, x = 0, 1, •-, 3} C«fc 

o, jei#. 1 ja^-r-piijs^na. ente«to, 25 

[fii*^©lfe«ff-^S 5 (0), S5 (1)~S5 (2 

4) jjs|fi$fc:iB#3n*. 

[0090] e©*-&, m^ih*p o©ift#«-^s 

5 (0) a, 1 H*jgMIUK 2 A (2, 1) t^W^S 

n, j32hb*p i co&mmns 5 (1) a, uasaM 

0SS2A (4, 3) 

[0091] &, htmmmmmmm 1 9 3 ©*#:w* 

«©-WT?**. flUMBttlilKi 9 4©*#;^* 

j«©-«*«iK-r-6. ft*3» KT©KWT?ta, Hfiie^ 

[0092] ffineiiiiifti 9 4a. mw^h^p 0 
©mots 6 (o) a, e©nT*p oofHm^mmn 

S 5 (0) *sp|*M#ga«lEl!S 1 9 3*5fflA3nS^ 

w^si^na, «ftiBttm% 1 9 4 a, mw$ 

$mmp o©#^fi-^s 6 (0) e©H*P0©f*3 

ff^M^s 5 (o) tncisffi^tss-rsfco-efcE 
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[0 0 9 3] LfcObT, fiHKSBttSK 1 9 4 », 01 

lt^-Ti^fc, 2 fflco 1 HSMlfiISS 1 B (1) , IB 
(2) L. 2«©lH*}Bi[Hlj&2B (2, 0) , 2B 
(2, 1) fcitJMS^. lllgMlHlB&l 

b (i) , ib (2) iwn^tiia 1 0 © 1 HJlMlarSS 

ia (i) , ia (2) cfiau i mmmmm^ 2 b 
(2, 0) , 2b (2, 1) Kt, mi ooimmmmm 

&2A (2, 0) , 2A (2, 1) (Cffl^-rS. 
[0 0 9 4] Z.<D£5fcffif&\Zj:niZ, A^STl 9 2 



14 



2«, a*7^;^Sdi: 

l^t^ny visits 



10 



n&ttw^itBsts p o ommtm s 6 < o > 

CCOBf^P OCOrt#i*^-^S 5 (0) 

2 7«¥*S7^>+2iii*^oBfffijtnj-aM$n«o - 

txfcJ;f3, ffiff#ftn*P0©ft#l!*{feft#S5 (0) 

t^si^s 6 (o) tmmzmifc7j)i?Wim®&i 

[0 0 9 5] &±imffi&VtMMi I 9 4 0ft#»ifi|ffl 

—wv&z. &\z, mfcyjjvfffiMm&i 9 5 ©a** 

b = { 1/ (n+ 1) } £ a i 
ffiU i =0, 1, -, n 20)%. 

^iai*p o©«g!cfi^s 6 (o) », M2cti 

Ht»4Cfctt»Sn*. SW«2Ct*VJTtt, ls&S 
Mfl^S 6 (n) ©fcaSSt^saraatfrStt*. £ 

tucto, (i-a) &*flasj*r)#^*»S6n*. ^ 
©«^ttsfc*«3 CKttt&aft, ttfp*f*wi§p o©i*a 
»Rit^s 5 (o) tuigstis. ^n(c±o, (IBS 

a = (1— a) aO + ab 
£ ©©**«:, *IWtt*iI|*P 0©*©rtJ*(MM3*fS 7 

[0 10 1] 5£ (2) ^fcDiStfv&flK, UM&fgffS 7 
Otalt a ©*£•«. aOt&O, a&jz&<fc 
Z>t, aOffli^SD, boSU-a-^JB^.^,, ^lt, 

[0 10 2] OicD. j&S^^SSglsn&l 9 5«, 

SiofciK. — ^©^WJW«*«, ±f2©£n<> 
HMWt^S 1 , S 2 ©M#ffi ( i 1 - i 2) <Dtmmd 

[0 10 3] EUi?&>£., S 7 tr^f^lliiS 1 8 5©^ 40 

«*#*.&nsa*, h 1 3 fc*®jR«**-r. 
[0104] KJiPiEUfcceDisaiswt.tna, #©± 

[0105] (i) s-r. mvv— At&yv— a©^ 
M»*K*iWWr*«t5K:L,&©T?, MPS*! 



*»*^©-^js65jBj-rs. eii 

HJjSg 1 9 5 © *#«*&«©—« 
*. 

[0 0 9 6] ^©SJfc^.lkS'SdfiaS&l 9 511 ¥ 
*9tt*tHHri& 1 C £, 2Ci, 3 C, 4 C 

^E«lin»l 9 3*5fla64n* (n+ 1) fl©ftffl& 

ftf^S5 (0) ~S 5 (n) b£#S&, £© 

b t$iJWM*H*P 0 ©efc«ffi^ S 5 ( 0 ) ©« 

aots, «&^s 6 (o) fcs^Twaigjrra 

IlilCfctK ft««^S 7 (0) S£rirr*«fc5fc&-3 
[0 0 9 7] -f1S.t>%, m 1 2 (C43^T, B^fS^fB* 

@s& 1 9 3 6a*sn*M««*B*p o vykmmn 

S5 (0) tnfifflM2B*Pl~Pn©l{l;i^S5 

(1) ~S5 (n) 13, ¥*3*IStHHI&l CfcftttS 

n, j*cs (i) ka^t, ¥^«b^*m^n*o 

[0 0 9 8] 

- (1) 

[0 0 9 9] -T>. *IH|4Cfc«»*n&«»«#S 

6 (o) k, sp^*j(ciaiHi»ic^6a*an*¥^* 

■f^ffsns. r©m^«, a3¥a&5Cfc^^T, nig 
S3 cofflA«^taipcan*. cni:±o. 

(2) ^3n5i5MaStt5fiWf.n?>. 
[0 10 0] 

- (2) 

©-a^,^^B^/c£<T-5)- ^nti 
i**fc^©«5#«&i»tt*ti**©**£ffi<;ii 

&<, > 5 ^-^^x^*i5©-aA^-«-eiE^<-rs 

(2) i£#*©*»Mtf*;*:sv»K£» Qfrimmsz 

£«T$-fr3 «t 5 Lfc©T?. 

#7k-A^#:©IliKSr®T$-&S^t? L j:<, 5>*-+ 
*X*l*#©=MASBft;fc£<^*£i**T£S. 
[0 10 6] (3) *&. ftjf^p— A©«HWWfi*fl« 
ffi© 7 V - A ©P#KWfiB t m 2b o T fe , 

ffim**fi&WWrs«t5KL.3t©T?. =&rtlf^P-A 

WJf 7 l^-AIBjr©ffi|fMMSflf©«6t3*fceHT*W 
R©fiT*B&Jh*r«Ht38»Tr*5. 

[0107] @i4it c©*w©ftpm^*uEsnt© 

JB2©*it«©|||*S3K-r^Dy^HTr**. S:*, 0 
14»:*HT. HI tR— WliSftfcTW^fcH, ^— 

[0 10 8] ft©HJffi^mi. jBS^y;^ l 

#»««^s 5 ©^pmms^is»fMfli-rs»&£R9! 
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[0109] ^nc»i, ~<Dnmm\z, mifeyjji? 

[0110] t1Zt>%, 014 \Z^X, 31 (1) 

«, am? 1 1 tsuwi 5©BBt#x*n, «&fa 
&m&y * )v*~c&&. 31 (2) », a^ss 

T 1 2 1 6 ©Mfcfl»AStU #fC«^S 6 t» JO 

[oiii] jfi^^-r 31 (i) 01 ©ji^? 

i, «»IB«[Eli^3 1 2t. ii)S7^Jl/^a»[Hl?&3 1 
3(1) ij&>5tSj*;£ttT^*. mf&7J)\<9 
3 1 (2) <fe, H*^83tft[ali^3 1 1 (2) i, ^ifc 
EitlHlK3 12i, 3iJS7^;i/^^SliISl3 1 3 (2) 

3 12B, 2 0©illS>U;i-'^ 3 1 (1), 3 1 (2) 2? 

[0112] z\(D^.^is.mmz^-c%, ^M^S 
t, *©sd6«tH«©&*£fc*c: tares*. 

[0 113] &33, ^COHIi^lTtt, 2OC0SijS7^;p 
?31 (1) , 3 1 (2) &^ft-StCS«:^T, fcmz 
1t|5I^3 1 2 Sr2-S>«7^;P^ 3 1 (1), 3 1 (2) 

xmm-?2>£5\zv?t<Dx\ cn5s^a:^ia»aiST? 
[0114] hub, z\<D^w<DvkmmmHwm.w.<F> 

[0 115] $fc©» 2 ©SSIMrCtt, BWHB^S 1, S 
2 ©2M«reft&W«-rS ft*f(JMMB#S 

*#H-^btt*ir©iMMt#s i, S2©W«S^ 

[0 116] tftC^L, £©*««». S*«&£» 40 
»t#t>*fc«Olfe«e#S 1, S 2 OSIffl*«**IW« 

(1) , 3 1 (2) SIFSl 5, 1 6©A7Jirm 

[0 117] £©«fc 5 HTfc. ft©fg2©* 

[0118] hi eta, c©$sw©BMWt-f»i*iS»8ii© 
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1 6fc43V*T, 5fc©01 fcKffH— «tB££fc-r«#fc 
[0 119] 5fc©Jgl, £2. H3 0*jWn?lt ffift 

fi§s6s, i, 12 izfcffi-znzvkmmn 

SI, S 2 IzM-l^XZ.lfctZm'S&MWVIt. 

[0120] l^u 12, m 3 (r>nmffle>& 3 & 
mim s i , s 2 0&mmm&&m#r* z 1 t «t o , 

fct, »fc>U;l^3 1 (1) , 3 1 (2) ©H*fi^lB 

«igr%3 ii (i) , 311 (2) *»5a*sn-&wflp 

[0121] -ten?, z\<Dmmmx\% #»«^s 6 
s. ia*ffi^ieti[Hi!S3 i i (i) , 311 (2) a»s 

[0 12 2] ft*, 016tCli, £©*|S0!|£igi 4© 

[0 12 3] ;i©J;5ft*l65clcJ;ntf, ffiftftgia&l 
8 *>6tti**na«w»**sRP 0 ©«ifc{i^S 6 

(0) ©m**^ [4i^«^E'ti^sS3 1 1 

(1) , 311 (2) y^m*£n&fffl^giiiis§p 0 

©(WHB^Ctf}*^ 5 >2f fc— SCSI** £ £#tTi*3 
©T, #Sfcf§^S6 (0) S»6-r*&«>©ff»E1lll 

SS3 1 2 &#BSf £7&*T££i^5flJ;Sa*#£>ft 

[0 12 4] fit h*»d©58^&ft»«#rt#S«©IUfi 

x. z^mvm^^Qn^mmL^fsmz^m-r^ 
[0125] Hi7it ^©fneL^«*se©^i 

©*ite^J©«^S:7Kt-^n>y^HT?^-5 0 ft*, «T© 

KWT?»i, £©§PJ1£, c I F^C©t**t)H*** 
[0 12 6] E^©gg«. dS«UH5fcfe2Ee*§S 1 

[0 12 7] ^e^lfegBiS, 1 yv-K&mm&A 

it. mm.m.w®&4 2 w&yjj\'*4 3fre>Mj& 

iStU S7V—A£t»7W-A©CS*L'JB^ceaEe-*» 
S 1 l©S:SMt£«^iiU t©aKMtKStJi-»T, S7 

w-A©c*3SL/jB*3taEe^s 1 lommmmmzm 
[0128] m4tmm, 20© 2^76 

17^-ji/F, 12 7^— ;n«©efc»ffl-^s 1 2, si 
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[0 12 9] Tf£t>%, mi 7(r43t,>T, AAiSf 5 1 
«l&$nfcC I F^FSC©C**LJB*3ta«^S 1 1 
1 7l/-AjSMH]S&4 1 t, «^SffHISS4 2 fc, 

l fc«»3n&c*lSL)B«fetaHS^S lift 171/ 
-A#igM2*l&*£, ^l&«#im^4 2tC«*&£tl3o 
[0 13 0] «»«^[1ISS4 2tt, &B*ET4:fc. A 73 

ft^-s 1 1 h 1 7i/- Aa@tggS4 ifrt,mtu-£n&m 10 
^cofSiScff^s i 4«, jiJS7^r;i/^4 3t^ 

[0131] mfc7J)V$> 4 3 #«:aff[HlSS4 2 ^ 
5MSn4«*fi§S14t*^HT, ^-BfJg^i 

JB**SHS#S 1 1 ©SBMHftS&IIMrr*. 

[0 13 2] £©«««:, a-m±^UE, W^&Atl 

[0 13 3] £©l|IWfc±D#5n&El^LJB3fc£2E 

fflfS151t 2^n^7^M5 2, 5 

1 7^-JH*©8Wfcff^S 1 2 tS2 7^-;H«©«i 
[0 13 4] fc$S, «&ra#[HS§4 2 t3»S7^;i/^4 

[0 13 5] K±#Jfib&^o*JIS«KJ:n«» &©± 

[0 13 6] (1) £S*L,JHifcfe*«^ 
S 1 l©$HMMftflfS«flU d©f«Wffl**»6J||jttL. 

[0 13 7] (2) Sfe, a»tC»^j|!!i«**<S;5 40 
B2, £BMMfcflteffiTSii:-5«fc5fcl/fc©T?, 

*a ^jfls^irtt. #*©$!«#•«*»* - 

[0 13 8] HI 8H. £©S8W©JWILjfeSSgifcia» 

©?g 2 ©sans«o«!j«*3S-r^D ? mx'&z. 

[0139] 5fe©!§ 1 ©Hii0TO3u fl7<f — H CD 
B&«fi*fS 1 2 iS^?^— ;H*©|fc&fI#S 1 3©^ 



#BB¥ 7-3 0 8 6 1 

18 

s 1 5*s^rra»&sBiWLfc. 
[0140] inntc^u -©^si^n?«, t^-rn#>— 

■ffS 1 l^e.^T-5J:5^Lfcfe©Tab-5o 

[0 14 1] H18Clt f^^-^KOUMl 

fi^S 1 2SZi;*UHJfc£*e*fS 1 1*>&£J«U 
i2 7-f-;H J ©l*M^S 1 3S££i£UKfc£S« 

1 5*^4MSf^*tLT^W £©$ 

[0 14 2] z.<D£5&m&L\z&\,*T*)* St<*t 
[0 14 3] EUi, £©3i^©^0i£^<t3jNft$l< 

[oi4 4] (i) 5fe©sat«i^tj, Hfc&fHf 

©fMtlt, 7V-AIB©l54Ht*ttm-rS»&& 
C©5fiWtt, B?IH*tfrfl©£5Ma«*ltirr 
5t.©-C*nff. i!©«t5fel^MIIIIH©3KHt**Wr 

<, «*fif, ;n*s±*jfr-5&»©««*# 

[0 14 5] (2) *©*ltWT?fa, S^*& 

r, i»«©#©«fratt*i6i©3S4MaettHiT*«'&eK 

«Lfc*», £©3S9iB:> aGR©W##&&*Bf)i£©:/ci 

[0 14 6] (3) 3 5fe©«Mi«Tftt> £©|gBJ3 
S, C I F7?S©££#bJli&;t^fi^£NTSC7j5£ 

© fue l j£*fc*fc**-r * mm Lmmmn izm®-? z> 

•^S«WLft«i. ~©5i?i#«U z:nKfl.©#5t©»S- 
©3E»fct>jWr-5^t*JT?**. 

[0 14 7] (4) Z\<DUfr\Z%, i©5!B^«. -€"©g 

[0 14 8] 

[^i^©«&m] fiiKPSEUfc.t'Sfccosswfcjcna, 
#Wfc*m*fhJtt©*:*:sffl<££fc<, 

[0 14 9] i©^BJ!Cj;n«, rtff7k-A& 

»©li7<©Sffl< -i^<, vy-^^X^USS©^ 
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19 



20 



[0 15 0] dCD%^}rj;n«, 2^tc^W7 

[El] 21 ©«g9©(ft*©^f*i#g«0iS 1 ©«J£« 

[E2] »^#tj;^7v-Art#»jga^m-rig w 

[03] ft**|iEfcJ:a7V— Art#oJBas*-TH 

Tabs. 

0T&3., 

[0 5] lMtMit5fc*©I?fe§„ 

[0 6] W»7l/-A*«ft7l/-AtHktSi^6 

[0 7] «»«#0gso*#W«iSo-M&^T^n 

[0 8] aus^^^ojwwiPJso-w&jK-r^o 

[0 9] ffiEH*©»£«*jR-rHT?»S. 

[010] B*ffi^f2tttElJ&©JW£««J&©-«£* 

[011] «»IB«leIiJSc9*#:«I#^»-«^^-r^ 

[012] at&^-r )i?t&mwffi<DMfc&>mi$.<D-M 



[013] iE»iais©siMW£ii**THr »*. 

[014] g«©?g 2 ©*»j©*^& 

[015] ^m%vmmwa>m3a>9mm<!>mi&& 
[0i6] ft««*i*i#§«©as4 (ommmcomm^ 
[017] flieL^«^g«©s i <D9mmv>mm 

[018] jRjBl^Sg&SBOjS 2 ©HjftH©4l^ 

11, 12, 13, 14, 51, 181, 18 2, 19 
1, 15, 16, 3C, 4C-*f 

s. i7, 5c-in!ss» is, 42---mmg.m^ 

19, 3 1 (1), 3 1 (2), 4 3-jg)S7^^, 
2 0, 5 4, 5 5, 1 8 6 -a:*}*?, 4 1-17U— 

AaBsnr»» 5 2 —as i yj—frvmzysigffly-ov 

9, 5 3-jS2 7^-;H*ffl2^C7C^IW7>f;^, 18 
3, 2 C 1 8 4-«*tttBI8. 1 8 5-«» 
lHj?&> 19 3, 3 11 (1) , 3 11 (2) -p!OM54» 

eflturK. 194, 3 1 195, 3 

13 (1) , 3 13 (2) -aj67>f ^sdwaK, 1 
A (1) ~1A (4) , IB (1) , IB (2) -1H 
SMlelSS, 2A (0, 0) ~2A (4, 3), 2B 
(2, 0) , 2B (2, 1) - 1 HSPfiSMiaSg, 1 C- 
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M7W HSjv-a S7l~i 




—525— 



(12) 



#M¥ 7-3 0 8 6 1 



[01] 
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1 1 
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13 
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S5 



16 
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20 

<!) S7 



S6 




V) 




Cn=Q) 

7 ^ aw Q^^rm 
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-BSRB 
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[03] 
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7l/-JJo.3 ttiVfUHftib 7V-ANo.4 



I ' 1 

I lV-k 



B 



, VK6/C4+B) 

^. 



50Hz 7l/-ANo.3 

Si) Lfe MIEfc: <fc S 7 l/-Af*|#<£>JOT2 



1 -- 



(a) 





[07] 



181 



il 



182 Y 



i 1— i 2 



184 

J 




185 




d T 


d->a 


mnm\m 





186 



S6 



—527— 



(14) 



#M¥ 7-3 0 8 6 1 



[H8] 
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(54) VIDEO SIGNAL CONVERTER, VIDEO SIGNAL INTERPOLATION DEVICE AND INTERLACE 
SCANNING CONVERTER 

(57)Abstract: 

PURPOSE: To make jerkiness and doubled images of a 
motion component inconspicuous without causing partial 
deformation of a video signal and increase of the calculation 
quantity when an interpolation frame is generated by the 
inter-frame interpolation processing. 

CONSTITUTION: Video signals S1, S2 are fed to a linear 
interpolation section comprising multipliers 15,16 and an 
adder 17 and weight-summed based on a weight coefficient. 
Thus, a video signal S5 of an interpolation frame is obtained, 
Furthermore, the video signals S1, S2 are fed to a coefficient 
arithmetic operation circuit 18. The coefficient arithmetic 
operation circuit 18 detects a difference between the video 
signals S1, S2 and generates a coefficient signal S6 having a 
value a corresponding to the difference. The interpolation 
video signal S5 is fed to an adaptive filter 19 and the space 
resolution is controlled based on the coefficient signal S6. In 
this case, the space resolution is controlled so as to be 
decreased as the absolute value of the difference is larger. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the difference of the direction of a time-axis of a video signal — a value — detecting — this 
difference — the control signal generated by control signal generation means generate the control signal 
for controlling the space resolution of said video signal based on a value, and this control signal 
generation means — being based — said difference — the video-signal inverter characterized by to provide 
the space resolution control means which controls the space resolution of this video signal so that the 
value is large, and the space resolution of said video signal may fall. 

[Claim 2] said control signal generation means - the difference of the direction of said video signal of a 
time-axis — the difference which detects a value — a value detection means and this difference — the 
difference detected with a value detection means — the video-signal inverter according to claim 1 
characterized by to be constituted so that an absolute value calculation means compute the absolute 
value of a value, and a conversion means generate said control signal by changing the absolute value 
computed with this absolute value calculation means based on the predetermined transfer characteristic 
may provide. 

[Claim 3] A delay means to output the controlled system of space resolution, the video signal of the 
becoming controlled-system pixel, and the video signal of the circumference pixel located around this 
pixel to coincidence when said space resolution control means is delayed in said video signal, An 
averaging means to compute the average of the video signal of said controlled-system pixel outputted 
from this delay means, and the video signal of said circumference pixel, Based on the control signal 
generated by said control signal generation means, the calculation output of this averaging means, and 
the video signal of said controlled-system pixel outputted from said delay means by carrying out load 
addition The video-signal inverter according to claim 1 characterized by being constituted so that a load 
addition means to output the video signal by which space resolution was controlled may be provided. 
[Claim 4] In the video-signal interpolation equipment which generates the interpolation video signal for 
changing the frequency of the direction of a time-axis of a video signal by interpolation processing From 
the video signal for generating said interpolation video signal, by linearity interpolation processing of the 
direction of a time-axis A value is detected, the difference of the direction of a time-axis of a linearity 
interpolation means to generate said interpolation video signal, and the video signal for generating said 
interpolation video signal — this difference — based on a value with a control signal generation means to 
generate the control signal for controlling the space resolution of said interpolation video signal the control 
signal generated by this control signal generation means — being based — said difference — the 
video-signal interpolation equipment characterized by providing the space resolution control means which 
controls the space resolution of said interpolation video signal so that the value was large, and the space 
resolution of said interpolation video signal may fall. 

[Claim 5] Said space resolution control means is video-signal interpolation equipment according to claim 
4 characterized by being constituted so that the space resolution of said interpolation video signal may be 
controlled directly. 

[Claim 6] Said space resolution control means is video-signal interpolation equipment according to claim 
4 characterized by being constituted so that the space resolution of said interpolation video signal may be 
controlled indirectly by controlling the space resolution of the video signal for generating said interpolation 
video signal. 

[Claim 7] The video signal for generating said interpolation video signal is video-signal interpolation 
equipment according to claim 6 characterized by being the video signal inputted into said linearity 
interpolation means. 

[Claim 8] The video signal for generating said interpolation video signal is video-signal interpolation 
equipment according to claim 6 characterized by being the video signal which had the weighting factor of 
the direction of a time-axis multiplied with said linearity interpolation means. 

[Claim 9] Said space resolution control means the input signal of said linearity interpolation means by 
being delayed A delay means to output the controlled system of space resolution, the video signal of the 
becoming controlled-system pixel, and the video signal of the circumference pixel located around this 
pixel to coincidence, An averaging means to compute the average of the video signal of said 
controlled-system pixel outputted from this delay means, and the video signal of said circumference pixel, 



The calculation output of this averaging means and the video signal of said control led-system pixel 
outputted from said delay means are based on the control signal outputted from said control signal 
generation means. It is constituted so that the load addition means which carries out load addition may be 
provided. Said control signal generation means the difference of the video signal of said 
controlled-system pixel outputted from said delay means — the difference of the video signal for 
generating said interpolation video signal for a value — the video-signal interpolation equipment according 
to claim 6 characterized by being constituted so that it may detect as a value. 

[Claim 10] In the interlaced-scanning inverter which changes a sequential-scanning video signal with 
frame frequency smaller than the field frequency of a conversion place into an interlaced-scanning video 
signal the inter-frame difference of said sequential-scanning signal — a value — detecting — this difference 
— based on a value with a control signal generation means to generate the control signal for controlling 
the space resolution of said sequential-scanning signal the control signal generated by this control signal 
generation means — being based — said difference — so that a value becomes large, and the space 
resolution of said sequential-scanning signal may fall By the space resolution control means which 
controls the space resolution of this sequential-scanning signal, and filtering processing of said 
sequential-scanning signal to two-dimensional space The interlaced-scanning inverter characterized by 
generating said interlaced-scanning signal and providing an interlaced-scanning signal generation means 
to use at least the sequential-scanning signal which had space resolution controlled by said space 
resolution control means by generation of the video signal of one field. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the video-signal inverter for realizing the 
interlaced-scanning inverter for changing the video signal of for example, a CIF method into the video 
signal of NTSC system, the video-signal interpolation equipment for realizing this interlaced-scanning 
inverter, and this video-signal interpolation equipment and the above-mentioned interlaced-scanning 
inverter. 
[0002] 

[Description of the Prior Art] the field of recent years and telephone communication — setting — a sound 
signal — ** — development of the so-called TV phone system which transmits both video signals is 
furthered. In this TV phone system, the receiving set of dedication is formed and a receiving image is 
displayed with this receiving set. 

[0003] However, generally, this receiving set is small and has the fault that a screen is hard to see. For 
this reason, in the TV phone system, it considers displaying with the receiving set which uses a receiving 
image by the television broadcasting system. 

[0004] In order to realize this, the interlaced-scanning inverter for changing the video signal of a TV phone 
system into the video signal of a television broadcasting system is needed. 

[0005] That is, generally in the TV phone system, the CIF method is adopted as a television system. On 
the other hand, in the television broadcasting system, NTSC system is adopted as a television system. 
[0006] Here, the video signal of a CIF method is a sequential-scanning signal with 288 pixels long, 360 
wide pixels, and a maximum frame frequency of 30Hz. On the other hand, the video signal of NTSC 
system is an interlaced-scanning signal with 480 pixels long, the side of 720 pixels, a frame frequency [ of 
30Hz ], and a field frequency of 60Hz. 

[0007] Therefore, in order to change the video signal of a CIF method into the video signal of NTSC 
system, the interlaced-scanning inverter for changing a sequential-scanning signal into an 
interlaced-scanning signal is needed. 

[0008] In this case, as an approach of changing a sequential-scanning signal (henceforth a "top dropping 
sequential-scanning signal") with frame frequency smaller than the field frequency of the 
interlaced-scanning video signal of a conversion place into an interlaced-scanning signal, there is the 
approach of of the following (A) and (B) like the video signal of a CIF method, for example. 
[0009] (A) Explain these two approaches (A) and (B) below the approach using (Approach B) 
two-dimensional spatial filter using conversion of frame frequency. First, the approach of (A) is explained. 
[0010] This approach changes the frame frequency of a top dropping sequential-scanning signal into the 
same frequency as the field frequency of the interlaced-scanning signal of a conversion place, and 
changes each frame of this conversion output into the odd number field and the even number field of a 
jump video signal by turns. 

[0011] Therefore, in order to realize this approach, the inverter of frame frequency is needed. As the 
conversion approach of frame frequency, the approach used by conversion of television standards can be 
used. 

[0012] This is because it is usually once changed after changing an interlaced-scanning signal into a 
sequential-scanning signal so that it may be indicated in "a television image information engineering 
handbook, Ohm-Sha, the 598-599th page, and 1990" (henceforth "reference") when changing frame 
frequency in a television broadcasting system. 

[0013] In order to change the frame frequency of a sequential-scanning signal, it is necessary to newly 
make the frame (an insufficient frame or wholly frame) which does not exist in time. As this approach, 
there is the approach of making by inter-frame interpolation processing from the frame before conversion. 
[0014] As an approach of using this inter-frame interpolation processing, there are the following two 
approaches so that it may be indicated by the above-mentioned reference. 

[0015] ** Explain these two approach ** and ** below the approach using the approach ** motion 
amendment using linearity interpolation. 

[0016] First, the approach of ** is explained. Drawing 2 is drawing showing the principle of this approach 
**. In addition, this drawing 2 shows as a representative the case where the sequential-scanning signal 



whose frame frequency is 60Hz is changed into the sequential-scanning signal whose number of frame 
frequency is 50Hz. 

[0017] When making the frame which does not exist in time by linearity interpolation from the frame 
before conversion, this interpolation frame is made by the interpolation frame among the frames before 
conversion using two frames which exist in a near location in time. For example, in drawmq 2 , when 
making frame No. 3, these frame No. 3 are made using frame No. 3 of the frames before conversion, and 
frame No.4. 

[0018] In addition, in the following explanation, the frame located in a front frame and the back in the 
frame located in front in time to a interpolation frame among the frames before conversion is called back 
frame. In the above-mentioned example, frame No. 3 before conversion become a front frame, and frame 
No.4 become a back frame. 

[0019] When a front frame and a back frame to a interpolation frame generates, the weighting factor of 
the direction of a time-axis is first multiplied by the video signal of a front frame, and the video signal of a 
back frame for every pixel. In this case, when the interpolation frame has divided interiorly the time die 
length between a front frame and a back frame to m:n, n/(m+n) is multiplied by the video signal of each 
pixel of a front frame as a weighting factor, and m/(m+n) is multiplied by the video signal of each pixel of a 
back frame. 

[0020] the above-mentioned example — interpolation frame No. 3 — front - frame No. 3 — back — since the 
time die length between frame No.4 is divided interiorly to 4:6 — front — weighting-factor 6/(4+6) multiplies 
by the video signal of each pixel of frame No. 3 — having — back — weighting-factor 4/(4+6) is multiplied by 
the video signal which is each pixel of frame No.4. 

[0021] Thus, the video signal of a front frame and the video signal of a back frame which were able to 
multiply the weighting factor are added for every pixel of the same location. Thereby, the video signal of a 
interpolation frame is acquired. 

[0022] The above is approach ** using linearity interpolation. Next, approach ** using motion amendment 
is explained. Drawing 3 is drawing showing the principle of this approach **. In addition, this drawing 2 
also shows as a representative the case where the sequential-scanning signal whose frame frequency is 
60Hz is changed into the sequential-scanning signal whose number of frame frequency is 50Hz. 
[0023] It sets to this approach ** and the direction which the image between a front frame and a back 
frame moved, and magnitude V, i.e., a vector, are first called for for every pixel. This vector V is called a 
motion vector. 

[0024] Next, the video signal of each frame is deviated for every pixel in the value and direction which are 
specified by the weighting factor mentioned above and motion vector V. In this case, as for the video 
signal of a front frame, only V (n/m+n) is deviated, and, as for the video signal of a back frame, only - 
(m/m+n) V is deviated. 

[0025] Termination of this processing adds the video signal of the front frame after a deviation, and the 
video signal of a back frame for every corresponding pixel. Thereby, the video signal of a interpolation 
frame is searched for. 

[0026] The above is approach ** which makes a interpolation frame by motion amendment. Here, when 

two approach ** mentioned above and ** are compared, by the approach of **, the part by which an 

image moves has the fault which the duplex vanity of a discontinuous motion (jar KINESU) or a profile 

which rattled produces. On the other hand, since the approach of ** deviates a video signal according to a 

motion of an image, such a fault is not produced. Therefore, as an approach of making a interpolation 

frame by inter-frame interpolation processing, the approach of** is effective. 

[0027] The above is explanation of the approach of (A). Next, the approach of (B) is explained. 

[0028] This approach generates the video signal of the odd number field of an interlaced-scanning signal, 

and the video signal of the even number field directly from a top dropping sequential-scanning signal 

using two two-dimensional spatial filters. 

[0029] Drawing 4 is the block diagram showing the configuration of the important section of the 
interlaced-scanning inverter which used this approach. In addition, the case where the video signal of a 
CIF method is changed into the video signal of NTSC system is shown in drawing as a representative. 
[0030] In drawing, the video signal S11 of a CIF method, i.e., a top dropping sequential-scanning signal 
with a frame frequency of 30Hz, is supplied to an input terminal 51. This video signal S11 is supplied to 
the two-dimensional spatial filter 52 for the 1st field, and the two-dimensional spatial filter 53 for the 2nd 
field. 

[0031] To each frame of an input signal S11, the two-dimensional spatial filter 52 outputs the video signal 
S12 of the 1st field by giving filtering in two-dimensional space so that the location of the video signal of 
each pixel of this frame may be the magnitude of the 1 field of an interlaced-scanning signal and may turn 
into a location of the video signal of each pixel of the 1st field. 

[0032] Similarly, to each frame of an input signal S11, the two-dimensional spatial filter 53 outputs the 
video signal S13 of the 2nd field by giving filtering in two-dimensional space so that the location of the 
video signal of each pixel of this frame may be the magnitude of the 1 field of an interlaced-scanning 
signal and may turn into a location of the video signal of each pixel of the 2nd field. 



[0033] These two video signals S12 and S13 are supplied to the delay circuit which is not illustrated from 
output terminals 54 and 55, and are outputted as an interlaced-scanning signal with a field frequency of 
60Hz. 
[0034] 

[Problem(s) to be Solved by the Invention] When it collects above, as an approach of changing a top 

dropping sequential-scanning signal into an interlaced-scanning signal, there are an approach (A) of 

using conversion of frame frequency, and an approach (B) using a two-dimensional spatial filter. 

[0035] In order to realize the approach of (A), it is necessary to change frame frequency. In order to 

change frame frequency, it is necessary to newly make a frame. There is a method of using inter-frame 

interpolation processing among the approaches of newly making a frame. It moves to this approach with 

approach ** which uses linearity interpolation, and there is approach ** using amendment in it. 

[0036] ** Although an approach has the fault which the duplex vanity of jar KINESU or a profile produces 

into the part by which an image moves, the approach of ** does not have such a fault. Therefore, as an 

approach using inter-frame interpolation processing, the approach of** is effective. 

[0037] However, there were the following problems in the approach of **, and the approach of (B). 

[0038] That is, when making a interpolation frame by the approach of **, the image quality of a 

interpolation frame is greatly influenced by the detection precision of motion vector V. If the mistaken 

motion vector will be detected, the video signal of a interpolation frame will collapse partially. Therefore, to 

use this approach **, it is necessary to detect motion vector V correctly. 

[0039] However, it is difficult to detect all motion vector V to accuracy in fact. Therefore, by the approach 
of **, while generating of the duplex vanity of jar KINESU or a profile can be prevented, the problem that 
the video signal of a interpolation frame collapses partially newly arises. And in the case of this approach, 
it has the problem that there is not only a problem such but much computational complexity 
accompanying detection of motion vector V. 

[0040] Moreover, when a top dropping sequential-scanning signal was changed into an 
interlaced-scanning signal by the approach of (B), it moved and the discontinuous problem which rattled 
that the so-called jar KINESU occurred was in the profile part by which it moves especially in the image 
by the acquired interlaced-scanning signal. 

[0041] [ when it was made that this invention should cope with the above-mentioned situation and makes 
a interpolation frame ] It can contribute to it not being conspicuous and carrying out duplex vanity of jar 
KINESU or a profile, without causing increase of partial collapse of a video signal or computational 
complexity. Using a two-dimensional spatial filter, when changing a top dropping sequential-scanning 
signal into an interlaced-scanning signal, it sets it as the 1st purpose to offer the video-signal inverter 
which can be contributed to it not being conspicuous and carrying out jar KINESU. 

[0042] Moreover, this invention sets it as the 2nd purpose to offer the video-signal interpolation equipment 
which cannot be conspicuous and can carry out duplex vanity of jar KINESU or a profile, without causing 
increase of partial collapse of a video signal or computational complexity, when making a interpolation 
frame. 

[0043] Furthermore, using a two-dimensional spatial filter, this invention sets it as the 3rd purpose to offer 
the interlaced-scanning inverter which cannot be conspicuous and can carry out jar KINESU, when 
changing a top dropping sequential-scanning signal into an interlaced-scanning signal. 
[0044] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above, invention concerning 
claim 1 the difference of the direction of a time-axis of a video signal — a value — detecting — this 
difference — based on a value with a control signal generation means to generate the control signal for 
controlling the space resolution of a video signal the control signal generated by this control signal 
generation means — being based — difference — the video-signal inverter which consists of a space 
resolution control means which controls the space resolution of this video signal is offered so that a value 
is large, and the space resolution of a video signal may fall. 
[0045] 

[Function] the difference which will be detected with a control signal generation means in the 
above-mentioned configuration if an image moves — a value becomes large. Thereby, space resolution is 
reduced in the part by which the image moved. 

[0046] Therefore, the duplex vanity of jar KINESU or a profile can be prevented from being conspicuous, 
without using a motion vector, if the above-mentioned video-signal inverter is built into the video-signal 
interpolation equipment which makes a interpolation frame by linearity interpolation processing. The 
duplex vanity of jar KINESU or a profile can be prevented from being conspicuous, without this causing 
increase of partial collapse of an image or computational complexity. 

[0047] and space resolution — difference — since it is controlled to fall so that a value is large, in the small 
part of a motion, original space resolution is securable. The duplex vanity of jar KINESU or a profile can 
be prevented from being conspicuous by this, without reducing the space resolution of the whole 
interpolation frame so much. 

[0048] Moreover, if the above-mentioned video-signal inverter is built into the interlaced-scanning inverter 



using a two-dimensional spatial filter, an interlaced-scanning signal is generable in the part by which the 
image moved using the top dropping sequential-scanning signal to which space resolution was reduced. 
Thereby, in the profile part by which it moves in an image, it cannot be conspicuous and jar KINESU can 
be carried out. 

[0049] and space resolution — difference — since it is controlled to fall so that a value is large, in the small 
part of a motion, original space resolution is securable. Thereby, without reducing the space resolution of 
the whole image after conversion so much, it cannot be conspicuous and jar KINESU can be carried out. 
[0050] 

[Example] Hereafter, the example of this invention is explained to a detail, referring to a drawing. 
[0051] First, the example of the video-signal interpolation equipment which generates the interpolation 
video signal for changing the frequency of the direction of a time-axis of a video signal is explained using 
the video-signal inverter of this invention. 

[0052] In addition, by the following explanation, when it is equipment which generates a interpolation 
video signal for video-signal interpolation equipment to change the frame frequency of a video signal, the 
case where it is equipment for making the interpolation frame mentioned above is explained as a 
representative. 

[0053] Drawing 1 is the block diagram showing the configuration of the 1st example of such video-signal 
interpolation equipment. 

[0054] The equipment of illustration consists of the linearity interpolation section which generates the 
video signal of a interpolation frame by linearity interpolation processing, and a video-signal transducer 
which controls the space resolution of the interpolation video signal generated by this linearity 
interpolation section. 

[0055] The linearity interpolation section consists of multipliers 15 and 16 and an adder 17, and generates 
the interpolation video signal S5 by carrying out load addition of the video signals S1 and S2 of a back 
frame and a front frame based on the weighting-factor signal S3 and S4. 

[0056] a video-signal transducer consists of a multiplier arithmetic circuit 18 and an adaptation filter 19 — 
having — the difference of video signals S1 and S2 — the space resolution of the interpolation video signal 
S5 is controlled directly by detecting a value and controlling the space resolution of a linearity 
interpolation output based on this detection output, in this case, space resolution — the above — difference 
— it is controlled to fall, so that the absolute value of a value is large. 

[0057] Although the outline configuration of the 1st example of video-signal interpolation equipment is 
above next, the concrete configuration is explained. 

[0058] In drawing 1 , the video signal S1 of the back frame used for frame interpolation is inputted into an 
input terminal 11 , and the video signal S2 of the front frame used for frame interpolation is inputted into an 
input terminal 12. In this case, video signals S1 and S2 are inputted so that the signal of the pixel whose 
space position is the two [ same ] may be inputted into the input terminals 11 and 12 corresponding to 
coincidence. 

[0059] The weighting-factor signal S3 for performing linearity interpolation and S4 are supplied to input 
terminals 13 and 14. The value of this weighting-factor signal S3 and S4 is set up as follows. Now, as 
shown in drawing 5 , a interpolation frame presupposes that it is in the location which divides interiorly the 
time location of a front frame, and the time location of a back frame to m:n. In this case, the value of the 
weighting-factor signal S3 is set as m/(m+n), and the value of weighting-factor signal S4 is set as n/(m+n). 
[0060] The video signal S1 inputted into the input terminal 11 is supplied to a multiplier 15, and 
multiplication is carried out to the weighting-factor signal S3 inputted into the input terminal 13. Similarly, 
the video signal S2 inputted into the input terminal 12 is supplied to a multiplier 16, and multiplication is 
carried out to weighting-factor signal S4 inputted into the input terminal 14. The output signal of each 
multipliers 15 and 16 is added with an adder 17. Thereby, it is acquired, the video signal S5, i.e., the 
interpolation video signal, of a interpolation frame. This interpolation video signal S5 is supplied to the 
adaptation filter 19. 

[0061] It is inputted into input terminals 11 and 12, and the slack video signals S1 and S2 are further 
supplied to the multiplier arithmetic circuit 18. this multiplier arithmetic circuit 18 — the difference of two 
video signals S1 and S2 per pixel — a value — detecting — this difference — the multiplier signal S6 is 
generated based on a value. This multiplier signal S6 is supplied to the adaptation filter 19 as a control 
signal for controlling the space resolution of the interpolation video signal S5. 

[0062] The adaptation filter 19 controls the space resolution of the interpolation video signal S5 based on 
the multiplier signal S6 for every pixel, in this case, space resolution — like the above — the difference of 
video signals S1 and S2 — it is controlled to fall, so that the absolute value of a value is large. 
[0063] The interpolation video signal S5 by which space resolution was controlled is supplied to an output 
terminal 20 as a true interpolation video signal S7 of a interpolation frame. This interpolation video signal 
S7 is used as a video signal after frame frequency conversion by being used as a video signal after frame 
frequency conversion, or being combined with the video signal before frame frequency conversion as it is, 
if needed. 

[0064] the difference of the video signals S1 and S2 which will be this part and will be detected in the 



multiplier arithmetic circuit 18 if the part which moves to the image before frame frequency conversion 
exists in the above-mentioned configuration — a value becomes large. Thereby, the space resolution of 
the interpolation video signal S5 outputted from an adder circuit 17 is reduced with the adaptation filter 19. 
The duplex vanity of the grabbing chatter of a part or a profile which moves stops consequently, being 
conspicuous in the image of a interpolation frame. 

[0065] moreover, the space resolution of the interpolation video signal S5 — difference — it is controlled to 
fall, so that the absolute value of a value is large. Thereby, a motion can secure original space resolution 
in a small part. Consequently, without reducing the space resolution of the whole interpolation frame so 
much, the duplex vanity of jar KINESU of a part or a profile which moves cannot be conspicuous, and can 
carry out. 

[0066] In addition, as shown in drawing 6 , control of the space resolution of the interpolation video signal 
S5 may be the case where the time location of a interpolation frame is in agreement with the time location 
of a back frame, or may be performed. This is for preventing deterioration of the image quality resulting 
from dispersion in each interpolation inter-frame space resolution by equalizing space resolution of each 
interpolation frame. 

[0067] That is, when the time location of a interpolation frame is in agreement with the time location of a 
back frame, the value of the weighting-factor signal S3 of a back frame is set as 1, and the value of 
weighting-factor signal S4 of a front frame is set as 0. Therefore, a interpolation frame is in agreement 
with a back frame in this case. 

[0068] Under such a condition, since linearity interpolation is not made substantially, the duplex vanity of 
jar KINESU or a profile does not occur. Therefore, it is not necessary to control space resolution in this 
case. 

[0069] However, if it does in this way, dispersion will arise in the space resolution of the whole frame 
between the interpolation frames which are not in agreement with the interpolation frame whose time 
location corresponds with the time location of a back frame. Thereby, the image quality of a interpolation 
image will deteriorate. 

[0070] Then, this example has prevented deterioration of the image quality resulting from dispersion in 
each interpolation inter-frame space resolution by controlling space resolution, even when the time 
location of a interpolation frame is in agreement with the time location of a back frame. 
[0071] The above is the overall configuration of the 1st example. Next, an example of the concrete 
configuration of the multiplier arithmetic circuit 18 which constitutes a video-signal transducer, and the 
adaptation filter 19 is explained. 

[0072] First, an example of the concrete configuration of the multiplier arithmetic circuit 18 is explained. 
Drawing 7 is the block diagram showing an example of the concrete configuration of this circuit 18. 
[0073] the multiplier arithmetic circuit 18 of illustration consists of a subtractor 183, an absolute-value 
circuit 184, and a conversion circuit 185 — having — every pixel — the difference of video signals S1 and 
S2 — a value — detecting — this difference — the multiplier signal S6 with the value alpha according to the 
absolute value of a value is outputted as a control signal of space resolution. Here, alpha is set as 
0<=alpha<=1. 

[0074] That is, in drawing 7 , video signals S1 and S2 are inputted into an input terminal 181,182, 
respectively, these video signals S1 and S2 are supplied to a subtractor 183 — having — the difference of 
an error due to curvature and refraction — a value (i1-i2) is computed. 

[0075] this difference — a value (i1-i2) is absolutely supplied to a circuit 184, and has that absolute value d 
(=|M-i2 |) computed This absolute value d is supplied to a conversion circuit 185, and is changed into the 
multiplier signal S6 with a value alpha. This multiplier signal S6 is supplied to the adaptation filter 19 as a 
control signal through an output terminal 186. 

[0076] In addition, the transfer characteristic of a conversion circuit 185 is set up so that an absolute value 
d is large, and the requirements of reducing the space resolution of the interpolation video signal S5 may 
be satisfied. The transfer characteristic with which this requirement is filled becomes settled in relation 
with the configuration of the adaptation filter 19. Therefore, this transfer characteristic is explained in the 
place of explanation of the following adaptation filter 19. 

[0077] Next, an example of the concrete configuration of the adaptation filter 19 is explained. Drawing 8 is 
the block diagram showing an example of the concrete configuration of this filter 19. 
[0078] The adaptation filter 19 of illustration generates the true interpolation video signal S7 by consisting 
of a pixel signal store circuit 193, a multiplier store circuit 194, and an adaptation filter arithmetic circuit 
195, calculating the average of the interpolation video signal S5 for every pixel, and carrying out load 
addition of this average and the original value based on the multiplier signal S6. 

[0079] That is, in drawing 8 , the interpolation video signal S5 outputted from the adder 17 of drawing 1 is 
inputted into an input terminal 191. On the other hand, the multiplier signal S6 outputted from the 
multiplier arithmetic circuit 1 8 of drawing 1 is inputted into an input terminal 1 92. 

[0080] The interpolation video signal S5 inputted into the input terminal 191 is supplied to the pixel signal 
store circuit 193. the interpolation video signal S5 of the pixel which this pixel signal store circuit 193 has 
two or more delay taps, and serves as a controlled system of space resolution (0), and the interpolation 



video signal S5 of the pixel located around this controlled-system pixel (i) — {— i= — 1 , 2, — , n} is outputted 
to coincidence. The interpolation video signal S5 of these controlled-systems pixel (0) and the 
interpolation video signal S5 of a circumference pixel (i) are supplied to the adaptation filter arithmetic 
circuit 195. 

[0081] On the other hand, the multiplier signal S6 of the controlled-system pixel supplied to the input 
terminal 192 (0) is supplied to the adaptation filter arithmetic circuit 195, after the multiplier store circuit 
194 is supplied and only the same time amount as the interpolation video signal S5 of this pixel (0) is 
delayed. 

[0082] The adaptation filter arithmetic circuit 195 generates the true interpolation video signal S7 of a 
controlled-system pixel (0) by calculating the interpolation video signal S5 (0) of the individual supplied 
from the pixel signal store circuit 193 (n+1), and the average of S5 (i), and carrying out load addition of 
the interpolation video signal S5 of this average and a controlled-system pixel (0) based on that multiplier 
signal S6 (0). 

[0083] The above is the overall configuration of the adaptation filter 19. Next, an example of the concrete 
configuration of the pixel signal store circuit 193 which constitutes this filter 19, the multiplier signal store 
circuit 194, and the adaptation filter arithmetic circuit 195 is explained. 

[0084] First, an example of the concrete configuration of the pixel signal store circuit 193 is explained. 
This circuit outputs the interpolation video signal S5 (0) and the interpolation video signal S5 of a 
circumference pixel of a controlled-system pixel (i) to coincidence like the above. Drawing 9 is drawing 
showing the example of a setting of a circumference pixel. 

[0085] drawing — setting — P0 — a controlled-system pixel — it is — Pi — {— i= — 1, 2, — , n} is a 
circumference pixel. Five examples of a setting are shown in drawing. The example shown in (a) sets up 
the block which consists of s pixels long centering on the controlled-system pixel P0, and t pixels wide, 
and is made to make a circumference pixel the pixel Pi of the individual (st-1) located in this block here. 
[0086] Since the interpolation video signal S5 of these pixels P0 and Pi (0) and S5 (i) are outputted to 
coincidence, the pixel signal store circuit 193 is constituted by combining suitably IH delay circuit delayed 
by 1 horizontal-scanning Rhine in the interpolation video signal S5, and the 1 -pixel delay circuit delayed 
by 1 pixel. 

[0087] For example, when the circumference pixel Pi is set up like drawing 9 (a), the pixel signal store 
circuit 193 consists of 1H delay circuit of an individual (s-1), and a 1 -pixel delay circuit of sx (t-1) individual. 
In addition, since it is s= 5 and t= 5 in the case of drawing 9 (a), the pixel signal store circuit 193 is 
constituted by four 1 H delay circuits and 20 1 -pixel delay circuits. 

[0088] Drawing 10 is the block diagram showing the configuration in this case. In drawing, the 
interpolation video signal S5 supplied to the input terminal 191 is 
1-horizontal-scanning-Rhine[ every ]-delayed one by one by four 1H delay circuit 1A (1) by which series 
connection was carried out - 1 A (4). Thereby, the interpolation video signal S5 for five lines is acquired by 
coincidence. 

[0089] Moreover, every 1 pixel of interpolation video signals S5 of each horizontal scanning Rhine is 
delayed one by one by four 1-pixel delay circuit 2A (y= 0, 1 , — , 4, x= 0, and {1 , — , 3}) (y, x) by which series 
connection was carried out. Thereby, video-signal S5(0) S5(1) -S5(24) for 25 pixels is outputted to 
coincidence. 

[0090] In this case, the video signal S5 of the controlled-system pixel P0 (0) is outputted from 1 -pixel 
delay circuit 2A (2 1), and the video signal S5 of the circumference pixel P1 (1) is outputted from 1-pixel 
delay circuit 2A (4 3). 

[0091] The above is an example of the concrete configuration of the pixel signal store circuit 193. Next, an 
example of the concrete configuration of the multiplier store circuit 194 is explained. In addition, the 
following explanation explains as a representative the case where it is what is shown in drawing 10 which 
the configuration of the picture signal store circuit 193 mentioned above. 

[0092] The multiplier store circuit 194 must output the multiplier signal S6 of the controlled-system pixel 
P0 (0) to the timing as the timing outputted from the pixel signal store circuit 193 that the interpolation 
video signal S5 of this pixel P0 (0) is the same. As for the multiplier store circuit 194, in other words, only 
the same time amount as the interpolation video signal S5 of this pixel P0 (0) must be delayed in the 
multiplier signal S6 of the controlled-system pixel P0 (0). 

[0093] Therefore, the multiplier store circuit 194 is constituted by two 1H delay circuit 1B (1), 1B (2) and 
two 1-pixel delay circuit 2Bs (2 0), and 2B (2 1) as shown in drawing 11 . Here, 1H delay circuit 1B (1) and 
1B (2) are equivalent to 1of drawing 10 H delay circuit 1A (1), and 1A (2), respectively, and 1-pixel delay 
circuit 2B (2 0) and 2B (2 1) are equivalent to the 1-pixel delay circuits 2A (2 0) and 2A (2 1) of drawing 
10 . 

[0094] As for the multiplier signal S6 of the controlled-system pixel P0 supplied to the input terminal 192 
(0), according to such a configuration, only the time amount for +2 pixels of 2 horizontal-scanning Rhine is 
delayed like the interpolation video signal S5 of this pixel P0 (0). Thereby, the interpolation video signal 
S5 (0) and the multiplier signal S6 (0) of the controlled-system pixel P0 are supplied to the adaptation 
filter arithmetic circuit 195 at coincidence. 



[0095] The above is an example of the concrete configuration of the multiplier store circuit 194. Next, an 
example of the concrete configuration of the adaptation filter arithmetic circuit 195 is explained. Drawing 
12 is the block diagram showing an example of the concrete configuration of the adaptation filter 
arithmetic circuit 195. 

[0096] The adaptation filter arithmetic circuit 195 of illustration Averaging circuit 1C and subtractor 2C, 
Consist of multipliers 3C and 4C and adder 5C, and the average b of interpolation video-signal S5(0) 
-S5(n) of the individual supplied from the pixel signal store circuit 193 (n+1) is calculated for every pixel. A 
video signal S7 (0) is generated by carrying out load addition of this average b and the value aO of the 
video signal S5 of the controlled-system pixel P0 (0) based on the multiplier signal S6 (0). 
[0097] namely, the video signal S5 of the controlled-system pixel P0 outputted from the pixel signal store 
circuit 193 in drawing 12 (0) and video-signal [ of n circumference pixels P1-Pn ] S5 (1) - S5 (n) is 
supplied to averaging circuit 1C, and has the average b computed according to a degree type (1) 
[0098] 

b={1/(n+1)} sigmaai - (1) 

however, i= — 0, 1, — , n — the multiplier signal S6 of this, simultaneously the controlled-system pixel P0 
outputted from the multiplier store circuit 194 (0) is supplied to subtractor 2C and multiplier 4C. In 
subtractor 2C, the processing which reduces the value alpha of the multiplier signal S6 (n) from 1 is made. 
Thereby, (1-alpha), a signal with a value is acquired. This signal is supplied to multiplier 3C, and 
multiplication is carried out to the interpolation video signal S5 of the controlled-system pixel P0 (0). 
thereby — a(1-alpha) 0 — a signal with a value is acquired. 

[0099] On the other hand, the multiplication of the multiplier signal S6 (0) supplied to multiplier 4C is 
carried out to the average signal outputted from averaging circuit 1C. The signal which has by this the 
value alphab Becoming is acquired. This signal is added with the output signal of multiplier 3C in adder 
5C. The signal which has the value a as shown by the degree type (2) by this is acquired. 
[0100] 

a=(1-alpha) a0+alphab - (2) 

This signal is supplied to an output terminal 20 as a true interpolation video signal S7 of the 
controlled-system pixel P0. 

[0101] If it is set to aO and alpha becomes large when alpha is 0, the value a of a video signal S7 will 
decrease in the rate of aO, and its rate of b will increase, so that clearly from a formula (2). And a will be 
set to b if alpha is set to 1 . 

[0102] That is, the adaptation filter arithmetic circuit 195 is committed so that alpha is large, and the space 
resolution of the interpolation video signal S5 may be lowered, on the other hand — this space resolution 

— like the above — the difference of video signals S1 and S2 — it is reduced, so that the absolute value d 
of a value (i1-i2) is large. 

[0103] As mentioned above, the transfer characteristic of a conversion circuit 185 shown in drawing 7 
must be a property which enlarges alpha, so that an absolute value d is large. As such the transfer 
characteristic, although many things are considered, several of the examples are shown in drawing 13 . 
[0104] According to this example explained in full detail above, the following effectiveness is acquired. 
[01 05] (1 ) first — the difference of the video signals S1 and S2 of a front frame and a back frame — a value 

— detecting — this difference — without using a motion vector, since the space resolution of the 
interpolation video signal S5 generated by linearity interpolation was controlled based on the value, it 
cannot be conspicuous and duplex vanity of jar KINESU in a part or a profile to which an image moves 
can be carried out. (2) which cannot be conspicuous and can carry out duplex vanity of jar KINESU or a 
profile, without this causing increase of partial collapse of a video signal or computational complexity — 
again — difference — since it was made to reduce space resolution so that the absolute value of a value 
was large, a motion can obtain original space resolution in a small part. Thereby, without reducing the 
image quality of the whole interpolation frame, it cannot be conspicuous and duplex vanity of jar KINESU 
or a profile can be carried out. 

[0106] (3) Moreover, since space resolution was controlled even if it was the same case as the time 
location of the frame before the time location of a interpolation frame changing, space resolution of each 
interpolation frame can be equalized. Thereby, deterioration of the image quality resulting from dispersion 
in interpolation inter-frame space resolution can be prevented. 

[0107] Drawing 14 is the block diagram showing the configuration of the 2nd example of the interpolation 
signal generation equipment of this invention. In addition, in drawing 14 , the same sign is given to the 
part which achieves the same function as drawing 1 , and detailed explanation is omitted into it. 
[0108] In the previous example, the adaptation filter 19 was formed in the output stage of the linearity 
interpolation section, and the case where the space resolution of the interpolation video signal S5 
acquired by linearity interpolation processing was controlled directly was explained. 

[0109] On the other hand, this example controls the space resolution of the interpolation video signal S5 
indirectly by preparing an adaptation filter in the input stage of the linearity interpolation section, and 
controlling the space resolution of video signals S1 and S2. 

[0110] That is, in drawing 14 , 31 (1) is an adaptation filter which is inserted between an input terminal 11 



and a multiplier 15, and controls the space resolution of a video signal S1 based on the multiplier signal 
S6. Similarly, 31 (2) is an adaptation filter which is inserted between an input terminal 12 and a multiplier 
16, and controls the space resolution of a video signal S2 based on the multiplier signal S6. 
[0111] The adaptation filter 31 (1) consists of a pixel signal store circuit 311 (1), a multiplier store circuit 
312, and an adaptation filter arithmetic circuit 313 (1) like the adaptation filter 19 of drawing 1 . Similarly, 
the adaptation filter 31 (2) consists of a pixel signal store circuit 311 (2), a multiplier store circuit 312, and 
an adaptation filter arithmetic circuit 313 (2). However, the multiplier store circuit 312 is made to serve a 
double purpose by two adaptation filters 31 (1) and 31 (2) in this case. 

[0112] Also in such a configuration, since the space resolution of the interpolation video signal S5 is 
controlled as a result by controlling the space resolution of video signals S1 and S2, the same 
effectiveness as a previous example can be acquired. 

[0113] In addition, in this example, since the multiplier store circuit 312 was made to serve a double 
purpose by two filters 31 (1) and 31 (2) in preparing two adaptation filters 31 (1) and 31 (2), there is an 
advantage which can realize these on a scale of few circuits. 

[0114] Drawing 15 is the block diagram showing the configuration of the 3rd example of the video-signal 
interpolation equipment of this invention. In addition, in drawing 15 , the same sign is given to the part 
which achieves the same function as previous drawing 14 , and detailed explanation is omitted into it. 
[0115] In controlling indirectly the space resolution of the interpolation video signal S5 by the 2nd previous 
example by controlling the space resolution of video signals S1 and S2, the case where the space 
resolution of the video signals S1 and S2 before multiplying a weighting factor was controlled was 
explained. 

[0116] on the other hand, this example controlled [ having made and ] the space resolution of the video 
signals S1 and S2 after multiplying a weighting factor. That is, the adaptation filter 31 (1) and 31 (2) are 
prepared in the output stage instead of an input stage of multipliers 15 and 16. 

[0117] Also in such a configuration, like the 2nd previous example, since the space resolution of the 
interpolation video signal S5 is indirectly controllable, the same effectiveness as this 1st example can be 
acquired. 

[0118] Drawing 16 is the block diagram showing the configuration of the 4th example of the video-signal 
interpolation equipment of this invention. In addition, in drawing 16 , the same sign is given to previous 
drawing 1 and the part which achieves the same function mostly, and detailed explanation is omitted into 
it. 

[0119] The 1st, 2nd, and 3rd previous example explained the case where the multiplier signal S6 was 
generated based on the video signals S1 and S2 supplied by input terminals 11 and 12. 
[0120] However, it sets in the configuration which controls the space resolution of the interpolation video 
signal S5 by controlling the space resolution of video signals S1 and S2 like the 2nd and 3rd example. 
The video signal of the adaptation filter 31 (1), the pixel signal store circuit 311 (1) of 31 (2), and the 
controlled-system pixel P0 outputted from 311 (2) is substantially [ as the video signals S1 and S2 
supplied to input terminals 11 and 12 ] the same. 

[0121] So, in this example, the multiplier signal S6 is generated based on the video signal of the pixel 

signal store circuit 311 (1) and the controlled-system pixel P0 outputted from 311 (2). 

[0122] In addition, although the case where this example was applied to the configuration of drawing 14 

was explained to drawing 16 , of course, it is applicable also to the configuration of drawing 15 . 

[0123] Since the output timing of the multiplier signal S6 of the controlled-system pixel P0 outputted from 

the multiplier arithmetic circuit 18 (0) can be made in agreement with the output timing of the video signal 

of the pixel signal store circuit 311 (1) and the controlled-system pixel P0 outputted from 311 (2) according 

to such a configuration, the advantage that the multiplier store circuit 312 for the multiplier signal S6 (0) 

being delayed is omissible is acquired. 

[0124] The above is the example of video-signal interpolation equipment about this invention. Next, the 
example of the interlaced-scanning inverter which changes a top dropping sequential-scanning signal into 
an interlaced-scanning signal is explained using the video-signal inverter of this invention. 
[0125] Drawing 1? is the block diagram showing the configuration of the 1st example of this 
interlaced-scanning inverter. In addition, the following explanation explains as a representative the case 
where the top dropping sequential-scanning signal of a CIF method is changed into the 
interlaced-scanning signal of NTSC system for this invention. 

[0126] The equipment of illustration consists of a video-signal transducer which controls the space 
resolution of the top dropping sequential-scanning signal S11, and the filter section which generates an 
interlaced-scanning signal based on this control output. 

[0127] a video-signal transducer consists of an one-frame delay circuit 41, a multiplier arithmetic circuit 42, 
and an adaptation filter 43 — having — the difference of the top dropping sequential-scanning signal S11 of 
the present frame and a front frame — a value — detecting — this difference — based on a value, the space 
resolution of the top dropping sequential-scanning signal S11 of the present frame is controlled. 
[0128] Like drawing 4 , the filter section consists of two two-dimensional spatial filters 52 and 53, and 
generates the video signals S12 and S13 of the 1st field and the 2nd field based on the top dropping 



sequential-scanning signal S15 by which space resolution was controlled. 

[0129] That is, in drawing 17 , the top dropping sequential-scanning signal S11 of the CIF method 
supplied input terminal 51 is supplied to the one-frame delay circuit 41, the multiplier arithmetic circuit 42, 
and the adaptation filter 43. After the top dropping sequential-scanning signal S11 supplied to the 
one-frame delay circuit 41 is delayed by one frame, it is supplied to the multiplier arithmetic circuit 42. 
[0130] the difference of the top dropping sequential-scanning signal S11 of the present frame with which 
the multiplier arithmetic circuit 42 is supplied from an input terminal 51 for every pixel, and the top 
dropping sequential-scanning signal S11 of the front frame supplied from the one-frame delay circuit 41 — 
a value is detected and the multiplier signal S14 with the value alpha according to the absolute value is 
outputted. This multiplier signal S14 is supplied to the adaptation filter 43 as a control signal of space 
resolution. 

[0131] The adaptation filter 43 controls the space resolution of the top dropping sequential-scanning 
signal S11 of the present frame supplied from an input terminal 51 for every pixel based on the multiplier 
signal S14 supplied from the multiplier arithmetic circuit 42. 

[0132] if this control is put in another way so that alpha is large — difference — it is made as [ fall / space 
resolution ], so that the absolute value of a value is large. Thereby, space resolution falls in the profile part 
by which it moves in an image. Moreover, extent of this fall becomes so large that the magnitude of a 
motion is large. 

[0133] The top dropping sequential-scanning signal S15 acquired by this control is supplied to the 
two-dimensional spatial filters 52 and 53. Thereby, the video signal S12 of the 1st field of the 
interlaced-scanning signal of NTSC system and the video signal S13 of the 2nd field are generated. 
[0134] In addition, since the configuration of the multiplier arithmetic circuit 42 and the adaptation filter 43 
may be the same as what for example, video-signal interpolation equipment explained by the way, it omits 
detailed explanation here. 

[0135] According to this example explained in full detail above, the following effectiveness can be 
acquired. 

[0136] (1) Since the space resolution of the top dropping sequential-scanning signal S11 is controlled and 
the interlaced-scanning signal was first generated from this control output beforehand, jar KINESU can be 
prevented from being conspicuous in the profile part by which it moves in an image. 

[0137] (2) moreover, difference — since it was made to reduce space resolution so that the absolute value 
of a value became large, a motion can obtain original space resolution in a small part. Thereby, without 
reducing the image quality of the whole frame after conversion, it cannot be conspicuous and jar KINESU 
can be carried out. 

[0138] Drawing 18 is the block diagram showing the configuration of the 2nd example of the 
interlaced-scanning conversion circuit of this invention. 

[0139] The 1st previous example explained the case where both the video signal S12 of the 1st field and 
the video signal S13 of the 2nd field were generated from the top dropping sequential-scanning signal 
S15 by which space resolution was controlled. 

[0140] On the other hand, in this example, only the video signal of one of the fields is generated from 
such a top dropping sequential-scanning signal S15, and the video signal of the field of another side is 
generated from the top dropping sequential-scanning signal S11 by which space resolution is not 
controlled. 

[0141] In addition, although the case where generate the video signal S12 of the 1st field from the top 
dropping sequential-scanning signal S11, and the video signal S13 of the 2nd field is generated from the 
top dropping sequential-scanning signal S15 is shown in drawing 18 as a representative, this thing that 
may be reverse is natural. 

[0142] Also in such a configuration, since the space resolution of the profile part which moves can be 
reduced beforehand, the same effectiveness as a previous example can be acquired. 
[0143] As mentioned above, although some examples of this invention were explained, this invention is 
not limited to an example which was mentioned above. 

[0144] (1) a previous example — the difference of a video signal — the inter-frame difference as a value — 
although the case where a value was detected was explained — this invention — the difference of the 
direction of a time-axis — if it is what detects a value — the difference of what kind of time interval — a 
value may be detected. Therefore, this invention is applicable not only to the video-signal interpolation 
equipment for generating a interpolation frame but the video-signal interpolation equipment for generating 
for example, the interpolation field. 

[0145] (2) moreover — a previous example — a pixel unit — the difference of the direction of a time-axis of 
a video signal — the predetermined block unit which this invention becomes from two or more pixels 
although the case where a value was detected was explained — difference — you may make it detect a 
value 

[0146] (3) Further, in the previous example, although the case where this invention was applied to the 
jump inverter which changes the top dropping sequential-scanning signal of a CIF method into the 
interlaced-scanning signal of NTSC system was explained, this invention is applicable also to conversion 



of the signal of methods other than this. 

[0147] (4) In addition, this invention of various deformation implementation being variously possible in the 

range which does not deviate from that summary is natural. 

[0148] 

[Effect of the Invention] Without causing increase of partial collapse of a video signal or computational 
complexity according to this invention, when making a interpolation frame as explained in full detail above, 
it can contribute to it not being conspicuous and carrying out duplex vanity of jar KINESU or a profile, and 
when changing a top dropping sequential-scanning signal into an interlaced-scanning signal using a 
two-dimensional spatial filter, the video-signal inverter which can be contributed to control of jar KINESU 
can be offered. 

[0149] Moreover, the video-signal interpolation equipment which cannot be conspicuous and can carry 
out duplex vanity of jar KINESU or a profile can be offered, without according to this invention, causing 
that of increase of partial collapse of a video signal or computational complexity, when making a 
interpolation frame. 

[0150] Furthermore, according to this invention, using a two-dimensional spatial filter, when changing a 
top dropping sequential-scanning signal into an interlaced-scanning signal, the interlaced-scanning 
inverter which cannot be conspicuous and can carry out jar KINESU can be offered. 



